The management of giant omphalocele (GO) is a major challenge in pediatric surgery and there are many different surgical strategies described. Here we report a complicated case in which the abdominal wall in a premature neonate (gestational age 33 þ 2 weeks and 1700 g) with GO was reconstructed with a non-cross-linked acellular porcine dermal matrix (StratticeÔ) combined with vacuum therapy. This strategy can be an alternative method in the repair of GO in premature neonates with high risk of infection, underdeveloped abdominal cavity and insufficient native tissue.
a b s t r a c t
The management of giant omphalocele (GO) is a major challenge in pediatric surgery and there are many different surgical strategies described. Here we report a complicated case in which the abdominal wall in a premature neonate (gestational age 33 þ 2 weeks and 1700 g) with GO was reconstructed with a non-cross-linked acellular porcine dermal matrix (StratticeÔ) combined with vacuum therapy. This strategy can be an alternative method in the repair of GO in premature neonates with high risk of infection, underdeveloped abdominal cavity and insufficient native tissue. Omphalocele is a congenital abdominal wall defect with herniation of intraabdominal organs covered by a sac [1] . The prevalence is estimated to 1 in 2500e6000 live births in Western countries [2] . A giant omphalocele (GO) has by several authors been defined as an omphalocele with a defect larger than 5e6 cm in diameter and the sac contains liver [1, 3, 4] . Other authors have defined GO as a defect with >50% of the liver in the omphalocele sac [5] . In neonates with GO the abdominal cavity is underdeveloped and the abdominal wall muscles hypoplastic and laterally displaced [6] . The thoracic cavity may also be underdeveloped and pulmonary hypoplasia is often present [7, 8] . The outcome is dependent on associated anomalies and genetic disorders, size of the defect, prematurity, pulmonary hypoplasia and intact sac [8e10] . Closure of GO is a major challenge to the pediatric surgeon and many different techniques have been described. A forced closure can result in abdominal compartment syndrome and respiratory insufficiency.
In this case report we describe the use of a non-cross-linked acellular porcine dermal matrix (StratticeÔ, Life Cell Corp., Branchburg, New Jersey, United States) in combination with vacuum therapy in a premature baby with a very thin sac and insufficient abdominal wall and skin to cover the defect.
Case report
The diagnosis of giant omphalocele was detected prenatally at the routine ultrasound at 18 weeks of gestation. The mother suffered from severe pre-eclampsia and therefore a cesarean was performed at the gestational age of 33 þ 2 weeks. The birth weight was 1700 g, length 42 cm and Apgar Scores were 7, 6, 10. The child needed ventilator support with continuous positive air pressure with 25% O 2 . Preoperative echocardiography found a dextrocardia. Intravenous antibiotics were initiated after birth as prophylaxis against infection. The first GO repair was scheduled to the following day. The omphalocele was found to contain the whole liver, small bowel, stomach and spleen. The sac was extremely thin, fragile and not intact (Fig. 1A ) and subsequently conservative treatment was not an alternative.
The abdominal cavity was very small and there was not enough skin available to cover the defect (Fig. 1B) .
At surgery it was not possible to close the abdomen. After partial closure of the upper part of the abdominal wall, the stomach and spleen could be repositioned into the abdomen. A silo was constructed of 10 Â 16 cm StratticeÔ Pliable with single 3:0 Prolene sutures (Ethicon, Somerville, New Jersey, United States). The company recommended Pliable, due to the size of the child, and use of permanent sutures (Fig. 2) . A vacuum dressing (V.A.C., KCI-Medical, Mölndal, Sweden) was fashioned over the silo. A continuous pressure of 50 mm Hg was applied (Fig. 3) . The vacuum dressing was changed 10 times over a period of 5 weeks before the vacuum therapy could be discontinued. Enteral feeding was gradually introduced 10 days after the primary surgery and the patient was tolerating full enteral nutrition 4.5 weeks later. Eight weeks postoperatively the central part of the StratticeÔ (4 Â 4 cm) became dry and there was a local infection at the skin margins. A surgical revision was performed, the dry StratticeÔ was removed and the patient was treated with antibiotics. A Jelonet Paraffin gauze dressing was applied on the defect and covered by a sterile Hydrocolloid dressing. After one week a 4 Â 2 skin transplant was applied. The healing was successful and the patient was discharged home at the age of 3 months. A second surgery was scheduled at about 23 months of age (Fig. 4) . The plan was to close the fascia without any foreign material.
At the second GO repair it was found that the Strattice PliableÔ was incorporated to the surrounding fascia but too thin to be used to close the defect. It was also adherent to the liver but not to the intestines. It was left in place. The fascia was identified in the flanks and mobilized. A 16 Â 20 cm StratticeÔ Firm was divided into two halves and sutured to the fascia with interrupted 2:0 Prolene sutures. The defect was reduced as much as possible and the two halves of StratticeÔ were sutured together in the midline with interrupted 2:0 Prolene sutures. The thin skin in the midline was excised and the skin was closed in the midline with intracutaneous 5:0 Monocryl (Ethicon, Somerville, New Jersey, United States). Four months after the second surgery some of the Prolene sutures penetrated the thin skin. A minor surgery was performed to shorten the sutures. A third GO repair was scheduled at 4 years of age. Several Prolene sutures again penetrated the skin and there was a local skin infection. Surgery was therefore scheduled at 13 months after the second GO repair when the girl was 3 years old.
At this surgery the StratticeÔ was found to be of a fascialike quality, it could be reduced in the middle resulting in a midline diastasis of 3e4 cm (Fig. 5) . A sample of StratticeÔ was sent for histological examination (Fig. 6 ). All Prolene sutures were removed and the closure was made with running 3:0 Ethibond (Ethicon, Somerville, New Jersey, United States). The patient was discharged home 5 days after surgery. The girl was doing well, living a normal active life with her family at the latest control at the age of 3 years and 3 months (Fig. 7) . A future operation on cosmetic indication is probably needed to further tighten the abdominal wall.
Discussion
Multiple techniques have been described to achieve closure of GO such as conservative treatment with epithelialization with or without topical agents and later repair of the ventral hernia [11] , staged silo closure [12] , grafts [13, 14] , use of intraperitoneal tissue expanders [15, 16] , or vacuum assisted closure [17] . Other pediatric surgeons have used AlloDerm (an acellular human dermal matrix) covered by skin and skin grafts in the management of GO [18e21] . We decided to use Strattice as it is stiffer and thicker than AlloDerm and is usually less expensive. Fig. 1. A) The giant omphalocele was found to contain all of the liver, small bowel, stomach and spleen and the sac was extremely thin. B) After removal of the sac, during the first GO repair. Fig. 2 . A silo was constructed of 10 Â 16 cm StratticeÔ Pliable with interrupted 3:0 Prolene sutures. Fig. 3 . A vacuum dressing was fashioned over the silo.
In this premature girl a silo placement and reduction was not an alternative due to a very small abdominal cavity and a large defect with the entire liver in the sac. There was not enough skin to be closed over the defect. Conservative treatment was not an alternative due to a very thin and fragile sac.
Strattice Reconstructive Tissue Matrix is a non-cross-linked, acellular dermal matrix derived from porcine origin. It is supplied in two different types: Pliable, which is thinner and softer, and has been used in breast reconstruction, and Firm which is thicker and has been used in complex abdominal wall hernia reconstructions in adults. The graft is treated to remove all porcine cells and still retain the 3D-structure of the extracellular matrix. This matrix acts like a scaffold for the ingrowth of the patient's own tissue by promoting rapid revascularization, white cell migration and cell repopulation. Its properties make it less susceptible to infection or to an inflammatory reaction, including the formation of adhesions, than synthetic grafts [22e24] . Recently, the use of StratticeÔ was reported in a pediatric population including two children with omphalocele reconstructed at the age of 4.25 and 5.8 years [25] . A full term neonate with GO was reconstructed with StratticeÔ in combination with vacuum therapy on the 14th day after birth [26] . To our knowledge this is the first report on the use of StratticeÔ in a premature neonate with GO. In this case, Strattice was a suitable Fig. 4 . Before the second surgery at about 23 months of age. Fig. 5 . The StratticeÔ Firm was found to be of a fascialike quality at the third surgery (13 months after it was applied). graft as it is less susceptible to infection and it facilitates the skin growth as it becomes highly vascularized in contrast to Gore-Tex (W. L. Gore & Associates, Inc., Medical Products Division, Flagstaff, AZ). In contrast to adults with a seroma formation of 29%, there was no seroma formation in our patient [27] . The lesson we learned from this case is to avoid the StratticeÔ to dry which easily occurs when the VAC therapy is discontinued. We recommend a skin transplant to cover the StratticeÔ at this stage. In future cases we will use StratticeÔ Firm at the first surgery and Ethibond instead of Prolene as it easily penetrates the skin.
Conclusion
Repair of GO in a premature neonate with a large fascia and skin defect was well tolerated and successful with the use of StratticeÔ in combination with vacuum therapy. This strategy can be an alternative method in the repair of GO in premature neonates with increased risk of infection, underdeveloped abdominal cavity and insufficient native tissue.
